Hydrolases in intracellular compartments of rat liver cells. Evidence for selective activation and/or delivery.
We used perfused rat livers to investigate the role of endosomes versus lysosomes in the hydrolysis of endocytosed material. When perfusions were performed at 37 degrees C with 125I-asialoorosomucoid, 125I-galactosylated albumin, or 125I-mannosylated albumin, there was a 15-min lag before trichloroacetic acid-soluble degradation products were detected. Furthermore, no hydrolysis was detected at 16 degrees C, indicating that there was no significant prelysosomal degradation of these proteins. Since detection by this method depends on extensive hydrolysis, we subsequently used three small synthetic molecules from which fluorescent products are generated by a single cleavage. These were 4-methylumbelliferyl sulfate, 4-methylumbelliferyl phosphate, and 4-methylumbelliferyl-beta-D-glucosaminide, which are substrates for aryl sulfatase, acid phosphatase, and beta-hexosaminidase, respectively. Using the first two compounds, hydrolysis was detected after 3 min at 37 degrees C and still occurred, albeit to a reduced extent, at 16 and 4 degrees C. This indicates that aryl sulfatase and acid phosphatase are active prelysosomally. We found a different result with 4-methylumbelliferyl-beta-D-glucosaminide. At 37 degrees C, there was a greater than 15-min lag before hydrolysis products were measured; furthermore, hydrolysis ceased at 16 degrees C, indicating that beta-hexosaminidase is active lysosomally. Taken together, these findings show that there is selective activation and/or delivery of hydrolases along the endocytic pathway.